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It i3 almost inpossibla to sunrarice the work of the 
Addiction Research Canter for & year In & short precca* 
tatlon, and this is becoming steadily inore difficult as cur 
activities increase in sice and scope, Th«-. .pro gran new 


encode sa«3 vo rk in cl in i ea 1 pharra co logy of ana 1 gc sics, 
clinical studies on psychoses! reties, clinical. psychopharr*- 
co logical Investigations, biochsj^icssi exp^rirsent^ ranging 
frost clinical endbcrlnofogy to drug ret aboil's^ eddies 
neuropfcarsaco log lea 1 and nccrcpfcyato^oaica l invest- I.gst ions. 


and p sychcpha rrcaco logics 1 studies In ani/rals* In cac 


•t, ^ ^ 

w 4, 


these areas a great amount of wrn has been completed during 
ths year, so obviously 1 can do no core than touch, very 
sketchily on a few of ths highlights of work with which 1 
have been directly involved and which, 1 hope, will b* of 
Interest to this group* 
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ttew K£tho>:?3. for Dataminim? Acid! ctlvrness of Analgesics * 

As you know. Dr* Fraser has found that substitution of 
now analgesics for F.cr?hiriQ In addicted patients for a period 
of 2 If hours Is a sensitive and useful test of the ability cf- 
a drug to suppress abstinence frost norphinc* Substitution for 
24 hours has several advantages} Only tfini/aal amounts of new 
analgesics, the toxicity of which is frequently unknown in’ rain, 
are required. Very little tolerance and dependence are lost 
because of the short period.. of subsULutloru Patients do not 
bocosie . too '.uncoaf or table, during the test period, so that 
experiments can be repeated weekly. substitution bias 

reflected relatively well Uic results with the classic 10-cay 
substitution ncthad* Tha 24 -hcur procedure does not, of- course, 
reflect the Intensity of abstinence -following withdrawal of 
tha test drug after substitution for r-.orphine* 


Because of- 'our interest in studying dissociation in drug 
effects fe.g*, ^euphoric 1 * potency as contrasted \,%%h potency 
In suppressing abstinence, or intensity of abstinence on 

* ;f ^ ^ ' t“*i 1 V - t -*■, -r* •% ■ •». * l * t fv • - <* - • , .• * , *►, * f f , . ‘ , i . . 
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ways. of. studying those ph enomcna* 




Gurlns the year. Dr. Praser has collected hourly -joint 
«ores obtains* durfn* substitution of 100, 50. -'20, lo’and 0 
por cent of the patients' accustom'd dooo of corphlna In a 

24 W PBri0d V ^ Procedure used was as follows, Patients 
vere stabilised on 60 ag. of aorphlna four Urns dally, at 

4p.ru on day prior to the test, the last regular dose of 
snrphlnc was Given} at 10 p.». of the saao night, 6 a.r.. and 
10 a. a. of the following earning patient received a subcutanuou: 
dose of an -unknown- abdication (actually norphlne m doses of 
60, 30. 12. 6 rg. or a placebo). Usual observations for 
Intensity of abstinence wore rads from 6 a.r,. to * p, 3 , on the 
test day (li,tb to the 2if th hour of abstinence), and. the hourly 
point scores calculated according to the Kissnelstech system (i) . 
/.rea under the curves was. calculated by the mthoo of Winter 
end Plata her (2), thus converting all the data on a particular 
patient for a particular day to one figure, called -point-hours.' 
In all, vo hove collected data on 39 patients after substitution 
of placebo, on 2S, after substitution of tho regular -a* of 

f f* ft J. ^ . ,«• ... 

»« v aner substitution or 10 pn -- , 

° * per cent 

of tho accttstomd boss of rarpMnc. a«,u U s' are shown in 

Fiuuro l. The brackets at each point Indicate two standard 

errors above and below the man for that particular point. 

Obviously the date for* a very proving hut Incorplute dose- . 
cX.ru ct curve. 
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It is our hcp<* that this curve can bs defined so well by 
adding other patients at the points already studied, by study- 
ing other coses, and determining limits of variations for 
different groups of sen, that ve can make reasonably accurate 
estimations of the doss of new analgesics which would be- 
equivalent to a standard anount of rorphin* in suppressing - 
abstinence. We will have to study the suppressive potency of 
two or core dose levels of new analgesics and conpare the dose 
effect curves so obtained with the new drug with that of the 
standard mo rphins curve, since we can use a patient only once 
a week and for a limited number of trials, this is obviously 
going to fc« a long-range project/ w c do not expect ta usa u 

with all compounds submitted to us. Only those drugs of 
theoretical interest will be, studied in this way* 

We also hope to develop a quantitative system for 
evaluating "evphoro genic” potency. The initial effort in this 
line *s. b-tng. carried out »y dsia-p^iR-ifsg- the percentage of 
pa^ienes who icr^c nonJtlv^ *>».-* » *, _ * . 

* ‘“av kilii SU^j-JCE. 1 VC 

effects of ninicnown^- drugs — In real ity, various doses of 
xnorpnine — ressniMc those of opiates or sons other drug which 
“'““C'"' ♦ *:»-• j. 5^ pleasant. -/This is en aii-or-nono enepoint 
and tae results will be subjected to prubit analysis, as yst 

4 3Ui * icXcnt • nUiSOsr ° r patients has not been studied to daternlas 
the potential VA-J-ye of the procedure* ~ ^ 
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Finally* v* sco- studying the efficacy or a,- short ^direct 
addiction” procedure in determining th« intensity of abstinence 
aXUr direct withdrawal. Patients will receive the now cruj 
for a period of 19-20 days with the doss being elevated' as 


rapidly as tolerance permits and observations for intensity, 
or abstinence carried out for JO days after abrupt discontin- 
uation of the- Dedication./ Calculations for -intensity of 
abstinence will be converted to area figures ("point-days*' in 
this case) and compared with the intensity after morphine or 


codeine. Currently savsn drugs, 
are being studied by this rsethod 


including HlH-75fi5>. and ; TliH-752; 


At the tir.o this report was written studies on all the 


new 


analgesics submitted to us 
so that no final evaluation 


since f-'nrch 1950 are still incompUU. 
of any of these drugs is possible. 


Hoover, some of 

the following nr 1 
® * * 


the results arc of considerable int 
i i mi nary reports are being m 3 ds. 


rsst so 
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rasrphlna In -three dosaa).; the average score with 10 r.a* every, 
three hours was 79 "point-hours;* the average: score with 15 ;ag* 
of H1H-7590 every three hours was 53 ^point-hours,* which 
corresponds to a point on the morphine curve beiew the level 
seen after substitution of 50 per cent of the accustomed doss, 
of sorphirie* 


Because of the nnaXX number of subjects, we have not ;nada 
the statistical calculations for scope, pantile iis^, and 
corjparative potencies on these curves* This will bz Cons when. 


xaore data have been accumulated* As you see in Figure 2 , we 
have drawn the curve for MIH-7590 through the two points 
obtained with ID and 15 ng* every three hours and have 
disregarded the -point obtained after 12 rsg* every six hours* 
The reason is that .in. the first test {12 mg* every six hours) 


it was evident from inspection of the data that JUJi-7599 was 
suppressing abstinence- for only three hours, or, in the words 
of the addicts, was a "quich-berning* drug of short length of 
action* The six-hour schedule, therefore, rives an tercssion 
of suppfe&sTve potency which is sons what too lew* By inter- 
polation- f rout the curves as crown, P«5 ng* of hIH -759 


Is 


.■!»» J - * f ' v . i f - k. . r- 1 f -“V i r ^ *>. ; .. 
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estimate which nay be revised aa more data be cone, available and 
statistical calculations dona* It is, however, evident that- 
NX! 1-7590- is very effect ivo In suppressing abstinence and is nth 
least as potent d 2 ..morphine in this respect* it Is, of course, 
not nearly ns potent in nan us in the monkey* 

4 -*?> 


monkey* 




i a-jtydroa ^f^ ^cytfwrphlnan 

'SS^l&gJr S. ( ■' 1H-732 $ „ r;o ;■ -no *. n/ x y 

.Thl» conpound l.or considerable Interest ^ aU , otlpl> 

t Is .pp,„,i»uiy 30 tl«. as potent as sorphlne In anaJocas ; 

** ” 1CC ' “ 1S ° nly «»-«m 'aa potent a* ex.rpMne 

!JWfEt, ‘" 3 mbattM, T Jn thB ***** U, tbcreXoie, 
poselMe that a «».ld«rabl, dissociation between aRal3 , SIc 

effect and- ability to suppress abstinence algtit lmvo b-en 
achieved in this drug* 


Ia 7 nontolerant for^ap -*»*•**■,.*.«. 

* y » we^-ic-fSy U&5*es of" ^ 
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f’ 7525 SaSC ’ Jta — 1 * »«KJ«etl»e effects xcssabilnn 

" T** ^ ° * « *««*. WH-7525 IS probably 
“ S “ pol8nt “ »r?hina a. «« cuphorlanu 

Three patients who were aduicted to and stabilise* or 

** ; S ; ° f B ° rPW, “ WUttt9 ^ received 3 (on. patient. 

uo„ 9 eg.) or 5 OS. (2 patients, total do so 15 ng .) 6 r 

KIH-7525 subcutaneously every six »o 

■ ^ ‘ ** W “*,'* .^r.ln-3. a. 

Substitution test* The * * 

‘ PO.-t-uuur* scores on tbc j . 

wore 70-.l9.aQm total do «cV i «t . 

{l ^ C C.) and 59 (15 a-.), T w., 
=oere S aru equivalent t0 *«ra 0!: ^ 

*" “ 3 - ° rBOrP ‘‘ ilna *»*»• «“ — Period of tie*. th- 3 n- 

***•■•* ^ ^ Cl £» 




a ■'Fotsgh- pre&lsiinary estl*uaie, IIiH*7b2p seens to bo 7~- %l:rx&- 
as* effective as aorpMne^in suppressing Blast inarnca In r-on* 
Further tests are currently underway in order to determine 
suppressive potency more exactly* 

One short direct addiction test has been completed. One 
nontolerani forsicr corphine addict received XiIH-7525 in doses 


. Increasing f ros* 1 mg* to 7 rr.g* subcutaneously over the course 


of I? days* Marked morph I he-1 iV;c behaviors i and subjective 
change* were observed, including pupillary constriction, 
depression of respiratory rate, nausea, and von»lt ing*. The 
paifaiit bad toxic affects vith doses of 5 Jng. ' four dally* 

Cn t!s» 17th day of addiction, S Jftg* of nalorphine subcutaneously 
precipitated mild but definite symptoms of abstinence* Following 
abrupt withdrawal of NII1-7 525* ntf id but definite abstinence 


appeared on the third day end persisted through the seventh day* 
Th% .result* are sufficient for a tentative siatereni that 
K!’i-7525-i has "addictive properties* Assessment of the degree 


Of 3 w’» .lSL t iV -JiV 53 rntiSti tia’OSt Completion Of a CiC^i v 
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v'.:. dl-gt-Kydroxy-g^-dirrethyl-^-phettethyi 
bgnznorghan (?;i«r-7519. S/F-6574) * 

■ ■ ■ •_ .• *.'■ ■ .. . . • . 

This compound is one of a new scries prepared by 
Dt» Everett ray at ''Kill and studied by Dr* «athan D* Eddy* it 
is nearly 10 times as effective as morphine as an analgesic 
In nice. Despite this* it is such 'Less effective than rscrphlne * 


In suppressing abstinence in monkeys (Lose 'equivalent to 3 mg* 
'Of morphine is approximately 17 mg.)* preliminary re sprits 
indicate" "'that iUK-7319 is a potent anal g^sic in man* Since a 
dissociation between ana Igeslc ani 

potencies night be present, human experiments vere undertaken* 

In 0 nontolerant former morphine addicts, 3-4 ng* of 
KIH~T£19. .subcutaneously Induced marked morphias-like subjective 
and behavioral effects .tin 12 of 17 trial s* The drug is probably 
5-10 times as potent as morphine as an euphoriant. 
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Four patients users addicted to and stailiued on 240 mg, 
morphine sulfate daily received '2 xsg« (to tat of 6 m§* in 
siiiuiien perioo , % patients} or 3 mg* (total of 9 mg*. 


% 


TS'c average "point-hour* score in 4 patients receiving 2 mg* 
every six hours vas 76 *:* 1713 average "point -hour* score in 
3 patients hft*r 3 sg* every six hours ta3 63 * JilK-7;>19 is 

probably at least 5-13 tir.c3 as potent as inorphine in suppressing 
abstinence ia can* 

Two patients have undergone - short direct addiction ' 
exparicrcnta* The dose of rUH-7519 vas increased from 5 Kg* 
to 24“36 ®gi dally over the course of 19 to 24 days* racked 
saorpnliu-likc behavioral changes were observed in these patients » 
who also reported intense morph ine^iike su^JdertiVe- effects. Both 
patients vmre s-omcuh&t toxic on .this dosage schedule. 5 »g*. of 
nalorphine precipitated mild abstinence la both, instances. 
Folio-lag vithdraiesl both patients had definite,, though niid* 
abstinence* 

fUH-7519 definitely is an addictive drug* However* il?,e 
KiK-7525, the degree' of addictiveness cannot be assessed precisely 
until other experiments which ars underlay are cosiplefced. cf 
greatest interest to us at the rcr.ent nr* the quantitative 
discrepancies between., suppressive potencies in nan sad the monkey* 
and the mildness of ubstinencu cls-rwd &£u r short • direct 

i w i i w t «. i j. , .... * *,* * v.^*. x >. « 4 *» t- n yo I a w v, ccursv, 

depend cn a comparison of tho intensity cf abstinence after these* 

*e* -j i/iw.* t * .a l uitw r ^iteelni. n Izv t wi j. o r a .cc-mpar’c-^ie 

period of time* — 
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Metabolic Fate of fiornsrphins 

. • • • 
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You win recall that, in cur; patients, no morph ins is. 

In single dose, far less potent than morphine. Yet when sunil 
doses (10 mg* subcutaneously) arc given, sedative affects of 
no morphine accumulate to such ait extent that the dosage of 
no morphine cannot be elevated as rapidly or to as great a 
degree as is the case with morphine. Following withdrawal of 
nermrphine, abstinence was much iniider in intensity than was 
abstinence from morphine. For this reason, a comparison of 
the metabolic fate and rates &£■■: namorphins 

and morphine in ran was under tax m by our biochemists* 

Mrs* Jewell Sloan and Dr. A* **• Eisenman. 

The- method used was a raodif icat ion of that of Axelrod 
and cochin (2)* it depends on extraction of tha nonnarphine 
from urine at pH 9.3 into a mixture of 20 per cent amyi alcohol 


in ethylene cl chi or ids followed by re -extraction of the 
riorrorphine into aqueous s[g lujtiogL %&jU3s* 
a blue color is developed by sii 1 coral ybeate reagent as 
described, by Fujinoto, et si. (1;.}. morphine was e St hooted by. 
the method- 'of Fu Jins to <i4* .-Thu method for normorphine gives 
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A 3 1 3 true of morphine, nonsorphine- is excreted in two, 
forms — "free* or readily extractable and "hound,* or extract- 
able only after application of" some hydrolytic procedure such 
as heating with strong acid or incubating with bcta-giucuronlussc* 
There is, however, a marked difference la the degree of " binding" 
of nofssorphlne as compared with morphine* You will notice in the 
following 3 lida (Table 1) that "free" morphine accounted for only 
11*4 per cent of the total morphine recoverable from the urine of 
3 patients who received 70 rag* of the drug, whereas "free” 
nor morphine accounted for 51 psr cent of fctfcr tsz&h excrcteu. 


These 


data confirm those previously reported on other patients* 
fldt only is the degree of binding of norisorphfas far less 


than is the case with morphine, but hormorphina seems to be conju- 


gated differently* The principa 
to bo the phenolic giucaronlde* 


1 conjugate of ssorphlns is known 
Whan urine containing *bc uni'’ 


morphine is 


cc* of urine 


incubated with ipQ units of ' bcia-glucurertlca 
at pH 6.2 for 6> to ?□ hours, hydrolysis of 


»4? 


’’bound* 


norphino is nearly as complete as with drastic acid hydrolysis. 

On the other hand, incubation of urine containing "bound" 

nornorrhlho with beta-piu'euroni dasa under the • sama conditions 
. - . " 

causes no or Very little hydrolysis of - the ’’bound" nurmurprUna*. 
These data suggest that in isan normorphlne is not conjugated as 
a phenolic g luce rentes* 






Current work In this field consists of efforts to detcrr*.. 
ralna tha nature of "bound* no morphine and to isolate it* 

The esc an in g of those differences between the r.2 ta boll sn 
of isorphine and nomorphinc are still obscure* Cnc hypothesis 
night bo franed as follows* Tho "free" forms of normorphlne 


and sKJrphlno are the active forms of these drugs j no rrsorph ins 
Is Inherently a weaker drug than norphinei under conditions 
of chronic administration* loss nornvorphine 13 bound so that 



isore free and, 
than Is the ca 


presursably, active crug accumulates in brain 
sa-with-norphinc. Obviously this hypothesis 


<£dii only bz tested 
sjsst find an aniral 


in animals end,' before* uz can test it, 
that nutabollscs morphine' and* rprnar; 
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Psychotomimetic Drugs 

■■ • _ • ■•..■.■■■■■.•.. s. ^ 

r . •' ■ ” 

Va.i'hav« long hssn interested' In and have carried out a 
great 'ramy investigations coaling with drugs that induce 
psychoses* Interest in those compounds stent, in part, Iren 
the fact that two of tits; drugs controlled by the narcotic 
lavs cocaine end marihuana «— are, in a sense, psycho to- 
nineties and, ' in part, fren cur interest in the relationship . 
cf these .materials to -lerg-rr problems cf mental diseeuev /.s 
you i net/, a number of hypotheses have hren formulated which 
.relate p^yci^3ar,is:cti.c, .effects to e deficiency of*, or to an 
excess of the co-cafied ' neurohunors, epinephrine, nor epinephrine 
acetyl choline and serotonin (Deficiency or excess is thought of 
•in terns cf plnr:*ueo.tc*e ica.l effect rather, than concent rat Icn) * . 
Greatest emphasis lias !***« placed on serotonin* 

During the year, vs completed an examination of a nunhsr 
of congeners of uiethyisnldc of lysergic acid, which vara made 
available to ub through the kindness cf Dr* n« Birchcr of the 
Sondes Company* The potency of these drugs In Mocking, 
serotonin- induced- contractions, is corpora d with. Ihtrlr psyeboto- 

r wis* lh t . a a or t u* u« to 1 y , v ir la t* 

permit a description of the methods by which the psychotomimetic 
potencies were determined, so the figures nust ha taken on 
faith* You. will notice that high potency as an anti serotonin 
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la r»ot necessarily correlate:! with hfc'i potency as a psychaso-*' 
nine tie* ^EOL-liw, LSL-&1» and'tXA-7li arc ait-Ror* potent than 
LSL as sorctpnlnv Meekers yet are not nearly to potent as 
psyckotordnH ics* c-n 'the other Lane, there It- rx lit&i&nti:. €*i* 
a cccpoonci in this £ruup that is a patent pryche-ta::£i:;ctktc tliote. 
is not also a potsnt anti serotonin. Titus ©ios data, vfol.le not 
fnvorlng the issrot on i'nr<& f 1 cl'cncy hypothesis of the* LSD 
psychosis* civ not disprove it. 

Another inturestincj fi u<ifn$ during tfu* year vss the 
detection. oi‘ pc-t^nl hypnotic effects- in cunpouad* to 


in 

Vl .idl V3 

* ■ J»v */. • 
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d«ta«cted .this sort 

sd;j 

in snlch 
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co:y>ound$ vo havo studied -ire a yrocin'/iA i and c Ihydroacroc lav lz& 
(Takeda Co** Jt.pan) and a close iy similar co-pound kna*st as 
Liny SSlSiv* The Lilly ;dru 3 Is the nest potent hypnotic of the 
thre i so vs vi.l i present only tTia data on that druy* In 
an train oath acrocia’vini and Lilly D 3 *?h v*;?c excitant. uhsrcfsg 
di is ydroa oroc la v in** svao a 'depressant dru^. ■ 

, : * IiV our -p-titants* !ia'«cver, . th :so ecnroe.vd 3 Lid not in nr; 
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Vv.-v-^-TIm-iaethod usad In evaluating hypnosis was as fol lours 
Pa Heat 3 entered the ward the night before and al«pt through 

the night as .usual* On the following corning they were given, 

»*+ ... 

in randomized “double-blind” fashion, 2 or & ng* of V-A-21* 

100: or 200 mg* of sooiun secobarbital, or a placebo* nine, 
patients received ail.. five treatments* Drugs were given with 
th« patients fasting and coffee waafoot permitted* Patients 
were observed at half-hour intervals fros* 6 e*r$» to to 

determine ' if they ware asleep* Looking at the tabic it is 
evident that both V-a* 21 and secobarbital caused a- slgnlf leant 


increase in sleep £2T compared with placebo. Tfid' greatest 
increase was in the hours from 3 a*m* to noon* It In' & Ido 
evident that, although no clear-cut dose effect was- obtained,. • 
that V-A-21 is roughly h-3 tines as potent as secobarbital , 4 as 
a hypnotic und^r these conditions* 

V« have caper isrsnts in progress In \jbtch wo are attesting 
to block the LSD psychosis by concomitant •administration of 
V-A-Pi*' ' fJthducbt the experiment is net ccnplato, it is already 
evident that V-A-21 so es not attenuate the LSD psychosis but 
actual iy enhances it* 
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Figure 3* Structural forssriae ojP conpgpmprat ai* LSD with 
hypnotic effects. 
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Table 1* Ccrspsrlsoa of excretion end of 

morphine and normorphine after administration jst. 70 .553* of 
both ciruos* 
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LEGEND FOn TABLE 3* 


Table 2* Comparison, of psychotomimetic and antisarotonin 
potencies of conveners of LSD* 




* SEE TEXT FOR METHOD OF ESTIMATION j 
** TAKEN FROM DATA OF CERLETTI AND DOEPFNER 
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Table 3* Comparison cf hypnotic effects of V-A-21 
and secobarbital. : 
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FIGURES SHOW NUMBER OF SUBJECTS OF 9 ASLEEP 
AT THAT PARTICULAR INTERVAL 
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